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ABSTRACT: 

PURPOSE: To reduce shocks due to speed changing easily by using 
one set of 

double pinion type planetary and two sets of single pinion type 
planetary 

gearing devices, and by furnishing six detaining devices, 

CONSTITUTION: Existing invention is equipped with two sets of 
single pinion 

type planetary gearing devices 1, 2 and one set of double pinion type 
planetary 

gearing device 3. A ring gear 1R and sun gear 2S are coupled 
together, and 

carriers 1C, 2C, 3C, and also ring gears 2R, 3R together 
consolidatedly . Also 

three clutching means K1-K3 and three braking means B1-B3 are coupled 
as shown 

in the figure. Thereby seven speed change positions are obtained as 
given on 
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the attached table, and it is not required to disengage all clutching 
means 

which have been in engagement till immediately before start of speed 
changing, 

in case changing-over is made into the adjoining speed change 
position, i.e. 

changeover of input is not needed, which is favorable in reducing 
shocks due to 
speed changing. 

COPYRIGHT: (C) 1990, JPO&Japio 



7/28/05, EAST Version: 2.0.1.4 



©&§§#I*&$&(A) ¥2-1 02954 

©int. a. 5 msam fm&m^ ©am *fj£2¥(i99o)4£16b 

F 16 H 3/66 B 7331 -3 J 



@# E5 BS63-256565 
@ft SI 0363(1988)10^ 12B 



®ft i A 



w « a 

*>****«**»i**y>fc* ft e* 1 u 
>^*fcais^nfc»2^>*^t, * <& m 2 
^>*i»tw-6«icatt6nfc»2y>^*i't, 

ttE»2tf>**»Jttf»2yV4f#1»C*&* 



r-#>*i*fc*sft*3te<D*t>yv»c*!UT 
^ci)t«nfcjii y * * a jb 2 * > * 
^«t»3^>^ft*a^wca«ir^!S2^ 
c3iieTr*m3^7v^#at. • e * 2 u > ? 

**fcU<ttam2y>^**fcflKfl&<*>y>? 

(2) ai i * > * v t , si 1 y >?*vt. m 

» 2 * > * * t • I2y>?*tk, as 2 * > 
4=vtm2y>^^i'ticii&^*tr-^>*^ 



-413- 



S 3 > * V * «3V>^*tt, S 3 * > 
¥1>£»3L>V*¥1'*:Ciiatfa<fi<&t , -*> 

£3I2y>^*1'fc#-ttWC3SIS<*n* * fc S 

t*s«wcaie*asi*7v*¥a£, S3 

»1^>*Vfcl»£AaiU:*Bfl 

aR»Cih«$»17U-*?at, S 3 * r U 
f<O0K*a«»i:jl:«>*»2 7L/- + ffit, 



t*K£*n&. *e*nur, sssmwa, s@ 

1 7 7 6 7 ^&«, H5 1 - 4 8-0 6 2«ftl, 
■ 51-10B18B»*«, B 5 1 - 1 0 8 1 
70§li«, 1351-1 27968*§£«CEW 



Ulffl ¥ , 2-102954 (2) 
S1*>**<O@*5£j8ftW£±0*>S37l/- 

* ^ » t * "#wcifi$nfc»2*i' i n»«): 
tfS3u>^**cafg£nfcffl7}t*fc*fi8iu 

Ho 

3 . 8U3<DSf fflSKE 

a. 



<* tl T <f x -2> o 

toasts 

U**ICfcflaW51-1 7 7 6 7 ^1 v «, ©5 
1-480623218. 0151-1081689 
@ 5 1 -1 08 1 7 0^S«Cf tlfttS 

*»s**c ttfix-e** sfcfl3&sia*ss 

2B^4>«a> <&<fctf S 2»*6S338'\(0K2 

x-aaajttfSiteBWc^x^rcssatt 



-414- 



<*6CfcflOB85 1-1 2 7968SaffllCEB 
COSfittt, £ & It # -1 " tt T K 

©y>^**CSIBLfc*J**3*«#fcUT^ 
, 2 Bit* ** 1 " C»£fdSd, HO© 



*o»1*i>yi»C»IS*nfc8I2*i>yi>*:, 

*tr-*>***u<tt»2y>?*i'cate* 
nfcte<Dy>?*i>c«6*afttr-*>**i& 

*©^*©rtr-*>*i>c«&ufrotiKa&2 
ca»8nfcjB3^>*i't, w 1 * * y * t m 

*j * t , ^ ^A^«ts^cais*nfc»i y > 

?**#*tf»2*>¥1»fc*8KWlCjSI£*a 

a«wcjsis^^»2^7y^¥ai:. a*** 

»1*>*1»fc*i8*fftC»*S*a83*5*^ 

¥ e t , a»a»2y>$r**fcu<tta»2y> 



2-102954 (3) 

BD^»*«icge«ufcf?w». m 1 * > * p t , 
an y > * * t , aii*>*i'<&«*tf3n y > 

?**C«2*&tr-*>#1'**&*ami* 
vnt, 1 y>?*1>C5flS<*nfc3B2 



£ , ITJVif^f »1*>^t»*J:tfJI1 

y>?**K«£^e-*>*i*£«s*.&35 
1 *fyt»t*^^*t/>^A^tr-7j->©<D55i 
» S l§ , » 2 * > * 1* , *2y>$r*1>t, 
a2*v*>t82y>4r***t:*a*str- 

?A>e-*>®©3B258gffii|ifc, m3*>** 

, »3y>$r**fc, $3^ 
lf-*>**#J;tf*©tf:i;t>#1>fcai3y> 

583*i-yi*fc£*i*£^7^r-;*>s<D3J3 
fiffiHiiit^ftA, a§ 1 y>^*i't»2if>^ 

c , ai*vyi>tB2y>^*t>fc#-ttfic 



-415- 



7^f8k, »3**yi»fcA*)llt*a**tt 

lit. 5^CllS*n*:2B1*t>yVfc<*tfa2 
ffit, »3**y*<0@l5£iaflWC±aafB 

»2*>**#A;fcttfc-{*t*oX@«***: 

tec, m2y>?#*t>u<ttR$2yv^* 
s^irn«:, ***>*>i*ii*s4 moxf&vmi o 

77tfSC8^T«37U-*f8*«^tt 
tlfcf, ftatttf -1 - ttT©*-A-K7y7S 
* . , »3^7vffSt»27l/- + 

tfca*«2c8g«Lfc«ax-tt, a 1 * ^ * 
ffstai7i/-*ffi^«^?tt*Ltc 

B25BS«*C<B^xy>4f***ffi£U 
fctt®X*>*1>#A/J*fc-f*CfcoX@iK* 
$ 6 > *^*r»J1'*&t>£tiaaH#Aai*<fc 
0ft3T-]E@eU, US! 
7U-*-fQKli^T»2 7U- + ¥e«'*6? 

it n « . a358Ee6mtctfv>T**»ji'*fflsu 

fcttB^*>**#A7J«fc--{*fcfc?X@|g* 

a<ox* y *if cncai£Lfcaj/)« 

$5lca27l/-*fat:«^TjB37U- 



31 BB ¥2-102954 (4) 
a etc* 9* cn*<o**ci*£*ar-*> 
***«s*a*i>yvflj;acnica<si/*:ai 

/j*tfA7}ac#UX**<;»B<*nX@lfiL, 

»j&ax-2att#«fc*s^3Ma*:&a. tfc 

S817U- + f8Ci^T»27U- + fa^« 

a * tt n tt , »3^>*t#ffl??n, 3^o»2 
*>**#A7}*fc-ttfcfc?x@iK**cfcic 
«* *> , »2*fUt>^<fc(;cnt:jieuT^*ffi 
aa#A*itnc»ux»aanx@iKU* ft i m 

2 $5t)827U-*?ai:8^ta 

37u-*fat*6?irntf, * i * v * 1» * 

fflEU, *?»2*V*1'(&<J:tfmi y > ? * * 

K:»3ru-^#eic»AT»2^7?f L ¥©* 
atittifc«8t'>^<u:7(D^7yff 



C»37U- + fac»iTj82^77ff a* 
a**a*ttaCfce«fc9±tttf-ttfc&?Xl5l 

2^7^fat»37i/-*fa^«§^ 
na* A/7«ioa«ttffiaefi9«^u»3S 

E 3 tt # "1 " ttTO*-A«K7^7fit»5 

27i/-*fat*ffis?tn», A/itto>@te 

#aij83«iP£V>U&3B§fi$IC<*:?XSS 
*©»27l/- + facif^T»17l/-*?S 

n m m 



-416- 



o ar c c o) m m o) * « m o n m « * a ® * * m 

«tft**^)^fn^tfpfteT'*9T, a 1 a c i* 

Efc£K<D<*^caisi/T«a<*nT**a. 

*1»15 tra<e>tticKHUfcy>^*viR 
cns<o*i*is. 1R c«st*t:-^>*i' 

*>*V 2S fc x f (D^>4:V2S C»lTl-fr 
ttCKBl/fc'J>^*t2ll * C n 6 <D * V 2 



<&i&fifta^a <a*i*r ) $hti>*;v 
<a*it*> catssnxtfo, coA/)H4t, 

UU cnseaflfcicafc* 455 1 * => v T¥ ft 
K1 tfSWen, *fcA*>H4t3B3BSffiiP3 

#3*1*5*1x^4. cneo^yffRKi . 

K2 . K3 * % SttA^H4tifi(0#8ttt* 

B^wcateu, *fc*<&ais**?i&*afc<»T- 

77 t fc*g*J*U<tt*WCKBUfc*J«&£* 



51 158^2-102954 (5) 
S, 2R tc«s**r-*>** 2P 

3B38g{im3tt. * > ¥ 1» 3 S »j > * * v 

3R t> cn6<o*v3s . 3R QSceB^n 

3P f filftt*+Hn3C **£fcSB*£L/ 

S«*2<D*>** 2S tif-*£ZiT®1&* 
a*35^cai6i*n, * fc» 1 iil* 1 <& <fc 
tf382»Sl»*2fc6tfC3!3a§ifil*3<D£* 
r'JtU , 2 C . 3C#5^C-<*tfc?Tl2! 
«!T5<l:nil3?nT^d 0 <*5C»2®gffi 
iti2#J:tfB3a®fi*3<D*y>?*1*2R , 

3R tf-*fcfc?T@iK*a«*':>ai6<* nr^ft . 
* e <o - « o a a s a ax- a a n x a a is « 

#^7yff8K1 . K2 . K3 iZM*4> 
a<S»«£UX3**x-f>?K5^&£<D)8S 

tf»38®fiim30'J>^¥1>2R . 3R t<»® 

cne<oy>^*t2« . 3R t h ? > * 3 7 * 

camnT^ft. Sfc83»Sfi*3fl!>*>¥ 

1 35 o@iK*a*wciB±*a5ii27u-*# 

a B 2 *<&*>*V3S fc>r-;*6*:<&B«C 
ft ft* £ n T 4 • <*SC»158g«4M<D*>* 

vis <o@fc*aaw t:is±^4» 3 r 

ftB3 1 $ t^-^6t<0S(C 

a # * n x ^ a . cne<07u-*?SBi , b 
2 . B3 tt*-a<D£i&aa«xfiffl<* nx 

7^ d5Cttcn6^idttfc*«^t'tt§c 



-417- 



BB1 . B2 . B3 Un5<07l/- + f 
SB1 . B2 . B3 CJ:^TE3?f 

*3««*tyt1C , 2 C . 3C IC»l/Iii<S 

* n x a . 

i5tt*fli1gl6L<Bi»«53'ftl2gl<D 

fcS^77ffSK1 , K2 . K3 &*V7ls- 
*fSB1 . B2 . B3 €«1SC^f 

<0*V&Pi . P2 . />3 pi = 0.316, p 
2 = 0.400, p3 = 0. 443t Ufc«S<DfflTfca. 



»BH¥ 2-102954 (6) 
Aq)ttfl&a<*ttTt>J:V*Cfc*, <* 5 C 2 « tt 



3 

0 

1 

8 

e 

* 1 

CM 

Q. 
co 

0 
0 


8 

m 


3 


CD 

CO 


§ 


f — 


2 

1 


5> 
1 


\ 

+ 


w 
Q 

\ 

w 

+ 


+ 




« 
<* 

\ 

Q 

1 

n 
3 


Q 

\ 

w 

1 

a 

3 

1 


w 

\ 
w 

1 

r— 
1 


Hfr 
•H- 
1 


CD 






O 




O 






oa 
CO 




O 








O 




CO 


0 












O 


as 

yK 
rv 
ih 
«c\ 


CO 








< 




O 


O 


CM 








O 


O 








0 


O 


O 


O 










•9 
«— 


•a 

CVJ 


CO 




to 


» 

as 





< «r ^ m 1 my 

B1 * « £ * IT * . **t>*>m 1 » £ fi 9 1 (D'J 
>?*1MR fccfctf»2j8S«lfi2<Dtf>*t'2 
S *AaK4Cjf*S*a*:£fcC, 3* 2 55© IS 
2.tfcfcV»3B®ffiip3<D»j:/^*1'2R . 3R 

O > * f 1 S #A/?*4fc<*:tf*-;*6IC*tU 

* , tfc»3iSMfi*36, > * * 3 S # A 

2»Ifi$2Ttty >^^V2R £ ffl £ L fc & 
T > * * 2 S ^A^«4t-i*U?T§ftir 
£ 6 , *f'J t2C ^ckVCnCMteUT^^ 
a5^H5^A^»4C»UT«ac*nTII5ie 

( 1 + P2 ) /P2 

T«fc<*n* *0>attfitt* 3. SOOT ft So 



-418- 



(«S»2S> 

^Tjl17l/-*faB1 CB*X»27l/-* 

* £ t C , l1ilC*lO'J>^^t 1K 
fl*tf3!2a®«ift2S>*>*1*2S A * tt 4 

£££<*n, cnic»iT»38ii?i3^^> 

* * 3 $ /^0£en*, C <D * S % »3)9Iffi9 
3T-tt*>¥1>3S ^sg^?nn^j(i»5, * r 
•J f 3 C tV>?*V3* £##CiE@li*3 £ 
tt>ICtf 'Jf3C #'r/^*f3ll <fc t) & < © 

«s*actcfcs, u ? x m 2 59® «m 2 x 

tt, »3SSffiip3<0y>^*1*3R caiscx 

ax*>*f 2S tfA/Jtt4 t^CSftiT^Ct 
C 3 X , n2C #<*tfniC»ISL 

Xfc*aS/}tt5#A*Jtt4CffLX«»<*tiXiE 

<0^>*t1S #A/>*4#J:tf'7--;t6fc:»U 



*1»3S #*-;*6#<fctfA/jtt4iCttUXj*tt 

ufc#oTco*^sattii, » 1 a c * * a 

1 + P I 

3Mfc^U3!3<D*777^aK1 . K2 . K 

K2 £ «ft S * * * o UStnK, » 3 3 <D tt 8 X 
3I37L/-*¥©B3 C8^t»2^7^fa 
K2 f^0^iT07l/-*fa 
81 . B2 . B3 *f*ttUfc«&XS! 1 8£te? 
HO y > * # t» 1 a . S2glfi$2«)^>*1' 

2s „ »38ei93oir>«t3s * n ^ n 

2#J:tfm3B®ffiifi3<D*i>yV2C , 3c £ 



»C8¥2-102954 (7) 

( P .2 + P3 ) / P 2 

T'$t)a, *<Dftt*fitt % 2.108Xfcfco 
<ti£$33> 

iR197?f-?BK1 t»37l/-+ffiB3 

a. as »na2BOtts 

T»27U-^fRB2 Ci^.T»37l/-t^ 
SB3 *fc£Str$. *&t>5Aa*4tt3Mjg 
<f?*tfm230«£4:/3]&C, 8! 1 8 £ ffi 9 1 4> 
!J > $r * * 1 I <8<*tf8J2B£ffi¥2<D*;'*1' 

2s ca«**n, cnc»uxaiB®fimi<o 

ffi 3M X tt \ * > * V 1 S ^ffl?U««X-';> 
1 R ^A/)H4t-|*UoT@«t*fc 
«>c, + v <B J: CtlCaiSOXfcam 

^«5^A^H4 fl2T2E@lKTr$„ C 

0 * & , SJ2jfi£l£i*2tt*<Dy>^*f2R # 



fflatt5*5^ftEtffrfr?X^£fc#IC, 31 2 
»SffiP2C^V>Ttt^>^1'2S it Aft* 4 t 

ac@fc*ac*:cj:oy>^*i*2R # i @ g 

L J: 3 L , *fc»3jBSffi*3C<&^Xtt*?> 

50U>^*f 2R . 3R JtfS^C-ftWCaiS 
?nrt^fc«C, »22l§if 2^3911 
?3ttt^»»j6«SU0, *<0±tttf-ttfc 

^t@in. * fcan »s«* 1 x«. y> 

nic tf»2»if * 2©*^'jv2c cais 
s n x a a a 4 fcraanx@e*afc«>c*<D£ 

*/r-«ft4oT@lstft„ IS©, d m 9J <D ± {* 

aittt - 1 - c&a. 

»2^77f?RK2 t»37l/-4=faB3 
*fct>*>±xlUfc3J4a<&ttffi 
TIB1^77ffaK1 CII;tX»37L/-*i£ 



-419- 



S B 3 Ufc#^T»3fiS«m3 

a§i33Sfimi<Du->=iri'i$ ^sst «ctc 
c<*>#£* » i mmmm i v 1 

s #ffl££nT^acfcc**>*t> | ;i*ic t y 

> ? * V 1 B t # IE @ IS O , * o y > $f * * 1 R 

#*»'jtie j:oa<@iK^*o * n c # ^ » 

28I«$2tll, * * U * 2 C # I @ Ik 0 , * 
o * > * t> 2 S fr'tnj:?)i<iE@fit&fci!)C, 
•J > ? * 1» 2 R **tUlP2C J:OfiSt@«t 

a . c4>y>?**2R fc®3jg©«m34>y> 
t@«u, *o*?yt>3c ^^vyv^^i'S 

R # IE @ ft * 3 ■ f UTf<9r/^^1»3B # SB 

3MjgS«3M<Dyv^*1*1R <*> @ Ik £ 8 £ U * 
S*fc»2jfiS«i|i2<&*>**2$ 1 

3 , *<DIS«> A/7fi4<0@lKtt, »1»§fi$ 



Sl£$ 2 0>V>*+ 2 S ICjIIS<*nT^afr 6, 
ft2Safi*2Ttty>??*2R tfi&o <Q& 

U , Ufc#r>T*l>yi*2C # > * 1» 2 5 fc'J 

> * * * 2 r fc^*fa<Da<*Tsg@is*a.ie© % 
iniion . 2. 3o*^nu , 2 c . 3 

C <OE££glSOT<&aaifiH5ttAatl4CH 

ux»3i?nTaj@«u. fix 

- (P3 - PI P2 ) / PI P2 

<ftjt«2S> 

* > * 1M s ZKfiHA tz&mt&tthiz, m 
28SfiiP2#J:tfS83»®lim3<DSy>4f* 
f 2 R . 3R tftZtZo :<0«S, 35 181* 
«U*tt, *?Ut1C Cffl*)«4fr5<&Sfltf 
*fr?T^**6, 1f>*t 1S A /> « 4 * 



»B3¥2-102954 <8) 
1#*tfB2B®i»i?i2fc5tflca&3BSffim3 

t> * g a it # " 1 m «To^-^-K7-f7aT- 

(P3 "Pi P2 ) / P3 

!»3f7yffaK3 t»27U--tfgB2 

* * 1 5 £Aflfi4£a»IS*ai:i:t>lC, 3J 3 B 
Ifi03<Ot>*i'3S £BQ£*S. C<0«£, 
»3B£*iP3T-tt*>*1'3$ #ffl£$nT^ 
3 /n 6 * ± ? y f 3 C t'J >^^t3B ttt5S® 

»138SffimiTtt^>*1'1S ^A*«U- 

#t^ot§ist*tt^ic*i' l ;t u # £ @ 



Cn^»2HS*m20)^>^1'2S C 31 <* n , 
Ufc#?T#23S®fiiP2T-tt, y > ^ * * 2 R 
£E9£l/fctt8?tf>*1*2$ #2@ftU * 

£ * * * » y * 2 c i?j:tfcncji^uT^^as 

fi*i5tfA/jtt4CWl,T**<»a*nT£l2) 
ft * a . 4fiCO*&, »38§l$3tt1f>^ 

- (1-PI P2 ) /PI P2 

* <* ^ c , »vaic^ti$sasfittt, mi 
@fta<Dtt#«s-£fc&'>. jiftb^vx^«s 



-420- 



T&0>VLm&# O.lMT&oTs $ffll*fifr IBS] 

^mtztstzvB stctoiz, « & & * » « 

<& <fc »JBtt £ S fc 0£1&attfT-Z&. 

^tT^SjiS^fittWT^^fcjfio, estate 

tttf 0.32 - 0.44 gffi<D t tl fc fll £ 



fcffil ¥2-102954 (9) 

S « C tt , Afltt4££i}rt«l5i:££fiOTffi 

SCfcX* ^7?f|gK1 . K2 . 

K3 #J:tf7l/-*^©B1 . B2 , B3 £312 

2®*ff£7tt*>«}>*¥VT-<»?T, M 82 *7 

<^o r m2ja@iim2«-^>^4/tr-^> s a § m 



3lC«^a«gXttJXT<D<fcycaiS<*nT^6. 

annsffiSMi*. * 1 s 
ne<D*i>is. 1 r cms *a tr~* i 
«/*<*n, ztz%2mmmm 2 x 1 sii? 

UBHIC, »>*1»2$ * O * > * * 2 S 
CffUTP*t*CffiHUfc'JV?**2R C 

« # <* tl T V> £ . Cn(C»UT$32!Ifi$3». 

^>*i»3s y>^*t3i c n e <o * 

1»3S . 3R <9BJCKB£ n T 5 V* <C »i £ * £ 4> 

f OT»i2ifi$iiou>>f^i'm * x 2 8 

Sfi*20*>**2$ fcX3jSSffiifl3<D*> 



12 £ n * £ft:XiX£ttipi4>*? | ./-t'ic £ & 
2SS*m20y>^^f2R £#-{*fc£:>T 

@fiirsj;5fi^t:a<g?nT^5o * £ ic x 2 
am«m 2 o + v »j f 2 c t%3mmmw3<Dv 

> y * r 3 R ttf-fta^TSKUJ:^!^ 

A 4 tt * hA^^n>/^-^t>gK{*tt#^f 
<*> /) >f ^ 8 (BS«f ) ^HTiV^V 

R fc<fctfX23B®«$20^>+*t>2S ft 5 IC 
X 3 SSffiip 3 0>V >#1? 3 S t0)f&CU % Zti 

t*5ft, 2 fc A/J» 4 tX3 XSXIP3 <D * t> 'J 
*3C tiOHCtt, Cn5*3J?WCI«niB 



-421- 



*a«WCiIISir$$B3*7v7-¥8K3 # a 

enx^*. cti^^7?ffSKi . K2 . 

*S^*IS^7 vtf , - to ? 7 v ^ , S V* 

o T fct , 2Mfc&U<r)&m±.<DWn#&&tfi$ . 
«^7yffSK1 . K2 . K 3 C*l*&m&® 

1MC #<*tf«2>S@fim2<D'J>^*1>2R <0 

-*6*0/aicatt5nT^ao a fc si 3 a s « 



EES ¥2-102954 (10) 

27U-*fSB2 # , *eO*rl>1>3C <r - 
Z6 t<D®£&\1 ZtiT^Zo <* £ C 3M ® M <§ 

37l/- + faB3 ^A^V** 1 S 

^6t<oiai:ai^nT^*, ensoul/-* 

#SB1, B2 . B3tt,tt*-|8<0ili&gBia 

saa£«7u-*t>/<>K7u-*, asm* 

Cn5<D7l/-4=fSB1 . B2 . B3 Uti6 
<D7U-*¥«B1 . B2 . B3 C <fc ? T Bl £ * 

ftll^Uf > C@lK£fiSI*a fflfcfli 5 , S 

fr*ca*s-*fci*nT^aB2js®(iiji2<D*v 
y t» 2 c & *vm3m%m*3(D>)>?* + 3ii 



ji5a-aiiQ6o<ttWii5e-«ii2a^ 

fc«^7^?8K1 . K2 . K3 &*V?l,- 
*f«B1 . B2 , B3 e»2*C*t *7(C« 

UT*tK?QA{tatt % «*£ffi*1. 2. 3 
0**it*>1 . p2 B p3 pi = 0.497, p 
2 = 0.395, p3 = 0.471c: Ufc«£<&e?fc£. 
*fc&2S*OWtt«6tt&T-aaCfc*, * fc 
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81 £ fll S ? * . *frfc>5»1SS(imi<Dy 
>^¥f1R fcSS2B@®i|i 2£*tf3I3ii®« 
iJS3!>U>*f2S , 3$ fc£A/}*4Caie* 

tf*82K£<S3i2<&y>^*V2R * E9 £ * a „ 
C<0«S, »135®(imitt^>^V1S A/J 

6fd)*HJt3C #A*li*4<l3J;tf*-;i6C 

& to & o f UT»2»Ii«2C«^Ttt, y 
> ^ * 1* 2 R ^ffl^UfcttBTtfV^I^S a 
/)«4t-|*t^9t§Kt50T-, *<D**y 
1> 2C 4?J:tfCnt-^(OU1^«5^A^^4C: 
UT*1BC»8<*nTiE0iKO. SO i£ $ 1 3 t 

sa, *<Dg«itttm2£c^TrB£K 

(1+Pa ) /P2 



$3<D*#«iItfJfl£*a(D-c, g 8 It tt SB 2 3r 

1 / X>3 

X'St^n, ^(Dfl^fitt, 2.123fcfc5. 
<ti£S32> 
»1^77f-ffiK1 t»37l/-4=ffiB3 

S83 *fc*>*>SI1BfcJ;tfm2 

1R t m 2 S® ffim 2 <f? <fc Cf SB 3 991$ 3 
>"*t25 . 3S fc#A*J*4C»l6Sn, cn 

c»uxgiigs«mi<o^>*i'is * a s <* 

S ^BSUfcttfBT-yvy^tMR # A H 4 fc 

«4 c^UTaa^nxiEsiKU, cn#»2S 

■ A*2 4>-U>ir**2fl Cfildtid, U fc # 
^xm2SS(Bqi2Ttt«J>^^^2R £ A /} * 
4*9ttaTE@t5*t*fcttKT-tf>**2S # 



£KI¥2-102954 (11) 

(lll»23) 

^T»17l/-*#IBB1 ICff*T3I2yi/-* 

« 6 IP) «t C , ft1B£ffiiFl4> l J>4r?1'1R' 
tm2JS®»$2^J:tf®3j5S«W3<0^>^ 

*2s . 3s t/if!A/}«4ca«s^n, cnca 
i/Ti3jgifi$3^)*Hn3c # is £ * n a « 

l/fctf?T»3agft$3i:«^T*i' 'J1»3C 
1 tt > * f 1 S #A/)«l4il3J:lf^-^6Cfl 

u t a «r n , * 4= r y * 1 c tf^r-^ca 



A/j«4t-«C@lc^*(7)T-, * * y V 2 C # <*: 

tfcncsftUT^*ai^«5^A^«4c^u 

T*<DSBJttt»2*C?K*jffl9, 

( 1 + />! )U + 0 2 ) 
1+P2 + PI P2 

(I»isi4ii) 

»14*a»3fl)^7y f ¥SKt . K2 , K 

et. H*tt»1#<*Cfa2 0*^7^#»K1 . 
K2 ft H * ti . »3%O^ST 

«37U-*-fRB3 C8^T»2^7Vf ?S 
K2 *tt££tr£„ *fcfc$£T<97l/-*^gt 
B1 . B2 . B3 *lttlfctt!gt t » 1 38 g * 

n«y>y*tii ? m25Ss*$2o+f>^ 

t2S , »3SIfi|i3<0^>^1'3S # J: * 

i-ui^c <o*n^n* a afMcaeira. b 

fc#oT»38i«i|l3i:«^Ttt, > * * 3 
S Ur'n3C t<0Z9(0g)R^A^«4t^ 
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* f 2 S ^A^tt4CII£dnT^*3i(C, 4= 
W V 2C tf!R3BI«$3ff)U>^*t3R C 

sscg&iasffiiJMCtf^Tfc. 'J > ^ * * 1 

#&2»affiV24>iJ>?4r*2R C3 

C & 8 5 3 > 

*>. ir&fcS±aLfc»4ii<DttlS 

883 *f&a«*t** 0 l/fctf?T!B3llIffiip3 
«tr«t3C #Aa«MICi£fc<*n, * fc 851 

jgmfl&m 1 * 1 s #ia£<*na. ceo* 



tt3R2ac^-!TfflO, 

< 1 + P 2 )( 1 - Pa -01 P3 ) + 01 Pa 
(1+03 + 01 02 H 1-08 > 

?«fr*n, tt. 0.722**.-& o 

< ffi/tt*B 1 m> 

^t1S £A7ja4C»fa*afc*t>C, 313 35 
Sffim3<0*r'J1>3C * B) £ * * o C(08&, 
S53Bili$3?tt*i>';i'3C #|g*nt^ 
$C£IC<fcDtf>4:i>3S U > ? # * 3 R t <D 

v n 1 C #<fctf»J>?*1'1R #2!@*kL, 
? l ) > 9 % 1? 1 t( «>BfiI<0;>#B<fra. C <D $ 
1S£ffifP1ICiBtt*'J>$r*1'1R 31 2 S S 

» m 1 <d * > * v 2 s ic » is <* n . ^o^n 
1c ifv>9*v2i cais* nx^a* * , m 



ft R8¥ 2-102954 (12) 

s*nx^*Ltcj:t)*i'ni5 * y > ? * 
t> 1 R # I @ Is L * froyv^^tm <& ® *s 
S BS # B < * . t«*t'Jt1.C # a 2 ® s « 
»2<!>yV4r**2R ciis^n, *fcy>y* 

* 1 R #5B2a®ffim2<0tf>*V2S 

ti X V* £ S * 5!2i!Sifi^2T-tt';>^^1'2 
R iE @ U . frO**iJ:?>»Ctf>*1*2S 
iE ® « U . bfcffoTityt^CtfyV?** 
2R **>*1>2S t^^JS^I? TISKt*. 
afc3&35S3fiiP3IC#^Xt>, *>*V38 # 

fl*4*9B<jE@«*atrt«?*t>y*3C # 
A^»4 tH2RT-@l5tftt«>(C, y > 7 * 1p 
3R#**U*3C fc > * * 3 $ <0 * 0 <D g 

?tiE0«jift. e b * ® 2 a s ffi m 2 <d * * y? 

f 2 C <&*Cfa3Bffiffi«l3<Dy>?*V3R C 

mmmi. 2. 3*ftbxJB£* ntein, 

* <D IS » . SStttf-l-ttT^fr-A-K^-f 



tn-v*i»2$ *<&*83 0>&<*x-a»®ig*a. t 

fc»3BIfi?3T-ii* HJV3C # si £ * n , 

*o«iiKi»ioir;y*i»iii caeufc 
* > * * 3 s #»@i5-*-afcfc, y>^*t3> 
#3J2B®ffim2<D*vyf2c * a c a ® e * 
a «, bfctf?x5S2»Sfi*i2<D*t>yi'2c<& 

*tf8335®II!P3<Dy>^*1'3R C ]£ £ L fc 
ffi/)&5ttAa*4C»UX»S£nxa@fcL. 

^^«aittt»2aiC^^ao, 
- < 1 + P 2 )( 1 - P 3 - Pi Pa ) - Pi 02 
P 1 0 a 

x-$t>*n, *<Dm*ett, - 2.596**.*. 

28> 

1 s *Aa«4<cats*3£*fcic, & 

Z*>V + 2* * ffl £ * £ . C S> « 6 , SB 1 

&ffiffimcftfr*Tli % *v'Jf 1C * Bl £ b fc 
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t§ * a # 5 , y > * f 1 R # & @ 6 u , cn# 
* y 1» 2 c #<*tfcnic)£iauTaaaj/jf*5# 

* I <B * idlSffilUdtt^r 'Jt3C # 
Aa*i4#J:tf*-;*6C#UTjH^c*nT^a 

- (1+Pa )/Pl Pa 
*>B8«C<&at:fc*6, £ 3 4> « T <D x > ? > 



»BB¥ 2-102954 (13) 

7S©52tttfn 0.722T-fc?T, II ffl J* ft ft 

^ * n * - o <o « a t= a * 
e 8 w ai # s £ r- a g * 

av^ttK^BiCU'T^. flStf, ± ffi <7) 

*»S«mi. 2. 3 <C<Btt&*1*ittf 0.39- 
0.49 gK0)A7>7<DUfc«llli;f§c^ 

* n c* , £ttfcUT<7>»#*iHifcft;L, fro*© 
2<0*>*f2S fcS&3iS£ffim3<0*>¥f3 



tfffl*£Tia<0f?J«£B&CfctfT-£3 o 

Art«4fcajfltt5fc£g)£l,TffiH*3*rtfc 

SSCtt, ^7yff SKI . K2 . K3 <8 £ 

+ ? SB1 . B2 . B3 *3S4BC**<* 
•3ffiia*aCfctfff£U^. <& , » 4 B * ?? 3 
7ttA-)>4r^VT-a5oT, 1ft SBa5 ^«5ttC© 

>^*V9C16$ntV^, * <D tt <*> « tt 
S83B£Jp)£Tfc?T, & 4B«CSS3Sfc|e)t*<D 

SKI . K2 . K3 *^fi^77f^J/><UT 
B * U , ^fc87U-*fSB1 . B 2 . B3 £ 



^ct, AJt^agicfcuxxv^vri/-*/* 

»tfc«>Ctt, ig(^)^7vffSK1 . K2 , 
K3 ^7l/-*fSB1 . B2 . B3 * Hi C £ <6 

*&fc*A*)fl4*S<0h^*fcj^nJte&-- 

00 * 7 ? 7^ 1 0^fi^77f1 1 t^g^JIC 

KHUfcflft < 315 B(A) ) , fcJctfCOfflStt 
Lfcffltf (SB 50(B) ) 
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tfm23S®«m2<o^>^i'2s <o@fca# a/j 
*Mot5i*Kaj:0B<&nu\ 1 r « 

<fc * > * * 2 $ fcA7}H4fc<DaiS#S»WC 

ttffl£mij£fc^bm438X-fcSUXy>?** 

> * 1* 2 S <D0isR#Art?ll4<Dl2)f&ftJ5(±lC 
7U-+fSB3 ^«6?^*CfcCtf9TUV 

x y > ? * 1» 1 R £<fctf*>¥t>2S <o @ li ft # 



RB¥ 2-102954 (14) 

©83 o*<Dfta#<fctfJ3ttic<fc?x3J53'v<o 

ft^ctffx-ea, 

2fcm3®6U<ttfc4@c*irKa(ctftfa 
■ U77f¥BK1 tUXSfflir^t, $ 1 ® 
®ffiqMt&»J>?*V1R #*tt$B2ja©(SXti2 
4) * > ¥ f 2 $ ^6(;c»32Ii¥30^>^ 
f 3S A/Jlft 4 fcfcatS • tfltttf ±E<0 WlCtf 

3 »J > ^ * V 1 R fccfctf^V^I^S fc |a] t* C 

2£fc&2trx#tftf, 3B 1 @ # <fc 

tfB2@ic**8a* »30«<fc(f5B4aicjRt 



frttaCfctfX-^S. 

(2) 3I2^77fffiK2 * , -*^75if 

-ftfaOir v 1-2 0 t f 21 i: £ 6 *U C 

IB JU L fc ffi < SB 6 ® (A) ) . C<D*0£tt(CWL 
Tffi(0§«^77f 22^ttWieBUfci« 
6®(B) ) TfcSo 

cn^««^snt)i,<ii|g2BC^ts 

B^»2^7^-fSK2 fcLXg/flTrat, $ 
2^77ffSK2 «05iS5 4& *:3&5BfcX-fft 

s^^xATjhA/^^fis^tT^^^. cneo 

£ & K C <5 V* X , ^ayhA/BBK^JRoXxVi? 
VBIlflUfclft, R6B(A) 0««^<fc(f 
m6@(B) 0<ll«T^5ijKBlfc^fi^77f 2 
2*l»j5ftbfctt&X-tt. m3S®ffiiH3tf>tf>* 
f 3 S <7)@lER^A/)tt@«a*0S<^^X- 
fifa*7V7*20tf&jKCJl?tt*3fc«K x > ? 

?X«Jttf*tf»|Bl**f&±*1tacfc/*Ti*a. 



afc»3@fcU<tt84®C;K-rKHCil?tt3 
^2^77f¥SK2 HT8fflUt> m 2 ^ 
7yf?8K2 tttt&®4&a5«fctf8I5BX-fftS 
<*t*X3R3Bgffii&34>*i' , J1>3C C « * £ A 

^X, $86®U) <0«tf fl<fc SB 6@<B) flflfl 

X3twieiaufc^fi^^7^22*»ttufctt® 

Sli?3(D*i»y V3C ^©EfttfArttt®** 
RJ:0a<ft9T-^lf9^77f 20tfSj»ilC«? 

x>?>#awflic@fK<*ir5n5 

^ttacttfx-ea. 

fctf, »6@(B) C**«fcX-#WR[gUfc£ 
«*7 7 7*22£f&£<*ttXfcn», S& 1 @ J: 
tfB2@C^*«afcU<tt3l3@#J:tfaM@ 
C*fS@(0^fnc^O>Tt)l>t?>7l/-* 

<3> ffl39?yf"¥BK3 £ , - 75 ft ? ^ ? ^ 
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«-^^^?yf3 0, 32<0fR6fiifi)#S^lc 
E X 6 5 , ^IS^?vf3U«SJt§ 
C C «* 0 , A;fctl4fctf>*1MS t ££t: 

a ts * n , i/fc^oT«is*»gx^*ttt) 
tfx*a 0 $fc?«^77f 3U»fflt^n», 
ftfrmt&ctcz*)* c<D«s. 0 g s 4 & x- 

53C^7 7* U ft: « & * * V ¥ t» 1 S 0> @ 

l£ ± £ 6 n * <& X - fa * ^ y ^ 3 2 O fil & # 

77«4t*>*V1S t^HRWi:-»U*© 
X , x>?>7U-*£0j*irsc±:tfX£ao 
^fc»3B6(/<tt»40C^tSHC»IU 
m3^^^^^©K3 fcLX«fflOfc«£fc@fl| 

x- <& a o 

v^34t^fi^^y^35t*«5ijCjE|gCfc 
(8 7@(C) ) 0 

^3 1 C»lTIMEfil/fc-^(^^77f30 

tt»2@C^tSI^)3I3f 77f #RK3 
X « /D L fc « & , &£V>ttB3Bt>U<tt3J4@ 
C^t8B<0!B3^77f?aK3 fcUXISJBb 
fc*^^fnT'»9T6, ^«l^77f 35* 
»WUTiUJtK, 354B*:3l5j8«>BO0aB*, 

®A^«4/^5^)hVl/^fea^«rffi^-^^^7 
vf36t?fi^7yf3 7fc*iI*JCK*yUfc 



»IB¥ 2-102954 (16) 
maic^n, u fc^ ? x# 4 m tm 52<Dia«>£ 

^fc»3@t>U<tt»4@C/f^«gC^{7'a 
X- * * o 

3 3 CB$» Afcfllfc ( SB 7 @ (B) ) 0 

C0<*3fc«/*£»1@6U<«m2@C*ir 
RBOS»3^7'^?fiK3 UtSfflt^t, 
ttWEHU/rttfi(D3(S*7y^33**?/fcLX 
# % A/)tt4/r6*/>*1*1S CifliinOh 

ay h^nOK*tt^^^<OCtCJ:*3a5/}«5(W 

f7vf30O«Stf^n, ufc#oxx>s>> 

ftfi©£«*7v^3 3*«asttX#ttfcf. A 



«a <m 7@(0) ) 0 

fcffifi^£e*7y^3 3*l»£Lft:«rtXfc£. 
Ufc#:>X®1@fcL<ttJ&20C^*5HK<& 
(HJ83^77ffSK3 tUTSfflUfcl^ 

» & a c a? x * hinms^cft^^^c 

-?jfi^7vf.36#i«iCIBtt?n, 

3^7?f?gK3 tLXfffflUfc«^6l3ttX- 
(4) I17I/-**BB1 * > - ?j ift ^ 7 7 f 

fc£firi/-*t*i!iattx*&u, * u < i* a 

©tt*t*SfiJtttf*-;i6KttUX&l9]igO£ 

-5enra«^icffi^^a-73iAj^7V7 tL 40t^ 
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7 U - * 4 1 **SWCEHLfc«# ($61 
(A) ) . 

C<Dffl££»1@fcU<ttjB20C**«H<D 
!B17U-*?6IB1 HTSfflt^^ s fi 7 

ffi!U?nfc«&, U > ? * 1* 2 R . 3R #jE@!k 
fctf?Tx>i>>7U-*tfft*frt>RSu ttR 

w?»tt£fa±£ttac*:#T-*a. * Jt w ss 

> , y^1'2R . 3 R tt. ©5i»1)iT-i5l0lsLJ: 
»28&t>U»5i8T-iE0fc*<&<OT-. 

, -fifo27V?-40flfBa#afclC*n, * 

?*V2R. 3 R <0@ft))lft^5t»« C £ C <fc 3 
-7jto?7v^4O#li&Cft2Tr*fc0>, S 5W 

u-*4 3*&a<*ttn«r, $81(A) t 

l/<ttaB2StC**SBlC#fr>Tfct, y > # * * 
2R . 3R tfIt®K{,,J: J }£?4>1&C-?5fa9? 
7 7^4 2#fft£ UT*<7)ls]|£#|Bji:£n, bfctf 
oT»jg»2 3<0®&t:mB5ff)5ait*^*Ct 
# T- S 6 „ ifcC:<0ttKT-aS/j«5«l^6RWK: 
AfitfitoZ t , 8'J>^*V2R , 3R 

afc»3®*U<tt«4BC**8HC8fflL*: 

®^ictt, iiiai*i«^Hji'ii # * a 
m2^s«m2o)»;>^^i'2R # ±Ro>m tm 

CB)£ • tia<DT-, 3J8@(B) 

£ * !81@^<):i;a28C^f igfilCfffBUfc 

■5**aiBC:fR&*3-fi|fi)*7y^4 2 

7 U - * 4 3t«raWKlK5IJLfcffl^ttC»UT 



UGH ¥2-102954 (16) 
5»4®ic^^«^^gaic^^*S5iru-*? 

© 4F * »J * 1 C t!B2aSII5l2<0V>^^V2 
R^±K^«^eO'J>^4?V2R , 3R t|9«IC 

@«^^(<D/|5WS2-^[ft|^77^40tttR«O 
ffi<D-^If0^7 4 2££fe"7l/-*4 3 * 

U T C EH U ( m 8 g| (B) ). 

ei7l/-4=4 3*ilBH/tfi(tfcf, ± C }* ^ 
88(A) (0««tIBI«Cffffl$ttTlfiXI3l512T- 
<0«R#«fctf»*tt<OfiJb*@g, ;* fc 2 /v - * 

£2a*prte<c*& 0 cnttts«ic!g8a(B) 

©S«(0^IS7l/-*4UIBttL, ft *> * ft 7 



«0*S7U-*44*ttJlJcai5HUfc«« (35 
8 0(C) ) . 

*4 0£IRI&V>fc«jafcE«T&>) . tfc^T 
mi®t>L<tt&2@C**«SC£/flt,fc«a 

lfc*S<0^lTnT-*7T6, ffi(0^IS7l/-ir 
4 4 €rffftt lT»tttt, ±ffi©»8H(B) C # 
S£«(D?fi7l/-lF4 U»ffilU«<«&fc 
W « C , B£SI2£T-<D«B£*tf&JRtfc*to_t 

zn&cttfiT-zz. enc#UTft<&££7u 
-*44£#&£ttnfcr, i>*;>7i/-*^5U 

^tt*«6C«^^*-73lRl^7V7 C 4 Ofc? 

(5 7 U - * 4 1 £*SWCffi*lJ*afcfct>lC, C 
n5CWUTftO^(67U-^4 5 * C ffi B 
Ufcfflfi* (318 BCD) ) o 

Cnttfli* Ufc»8 0(A) ©fl&CHUTft© 
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6 , ttfl*ffi:ru-*4 5*J*ttLT<&ttfcjr, m 

T-<&«H<&*lf»#1i*ft±<*1t> * fc fid 5» 515 1 

* 4 6Cctawj& ( m8 0(f) ) • 



EfiS ¥2-102954 (17) 
f<0fc«)i8B(E) »1B 

1 UTSUllfc|§, 2 #3 ® U < ttSB 4 

@«c*-rsia0)»i 7u- + faei tusio 

nx*^^T6, #'J>^^V2R . 
3R <D & @ *s , bU<tttrU1'1C J: H > 

m i 8 c # ^ x i>*;>7i/-*^ji^4i^<D 
<*> > «»#*c/»«ii**0)j:«*t** * /c an 3 ^ 

®i*-i?fi(&tf5^Cg^<D/S>K7"l/-*4 
6,47 C ctSflfl ( »8 0 (F) ) o 
Pifi$>A>K7l/-*4 6. 4 7*ttfIJ£t>n 

»©A>K7i/-*4 e^fpffl^tner, ± & <*> 



4 7£*ffli*t**:€£Ctt. -TjASfctfRflC 
S O T , «I1823T-Ox>5?>7l/-*^l» 
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